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11 Working

Group Meetings:
Dec 2-11

» To discuss the approach for developing watershed scenarios that will
remediate water quality impairments in your watersheds.

» To identify preferences, advantages and disadvantages of a set of
scenarios of different technologies and approaches, and

» To develop a set of adaptive management principles to guide sub-
regional groups in refining scenarios for the 208 Plan.

208 Planning Process
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Example Septic Load:
50 kgfyr
3.125 kg/yr reaches bay
(6%)

Ponds attenuate 50% of the Nitrogen
watershed load they receive

3.125 Kg
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Example Septic Load:
o0 kafyr

3.125 kg/yr reaches bay
(6%)

Example Septic Load:
100 Kg/yr
50 kg/year reaches bay
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Targeted Centralized Treatment with a 50% Reduction in Fertilizer and Stormwater
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Watershed Calculator

MEP Targets and Goals:
Present Total Nitrogen Load:
wastewater
fertilizer
stormwater
Target Nitrogen Load:
Nitrogen Removal Required:
Total Number of Properties:

Waquoit Bay

/7171

kg/day
90.866
64.142

42.3
48.566

Nitrogen (kg/
yr)
33,166
23,412
4,184
4,775
15,440
17,727



Watershed Calculator Waquoit Bay
Nitrogen (kg/

MEP Targets and Goals: kg/day yr)
Present Total Nitrogen Load: 90.866 33,166
wastewater 64.142 23,412
fertilizer 4,584
stormwater 5,170
Target Nitrogen Load: 42.3 15,440
Nitrogen Removal Required: 48.566 17,727
Total Number of Properties: 7171

Other Wastewater Management Needs Ponds Title 5 Problem Areas  Growth Management




Watershed Calculator Waquoit Bay
Nitrogen (kg/

MEP Targets and Goals: kg/day yr)
Present Total Nitrogen Load: 90.866 33,166
wastewater 64.142 23,412
fertilizer 4,584
stormwater 5,170
Target Nitrogen Load: 42.3 15,440
Nitrogen Removal Required: 48.566 17,727
Total Number of Properties: 7171

Other Wastewater Management Needs Ponds Title 5 Problem Areas  Growth Management

Reduction by Remaining to )
Technology (Kg/ Meet Target UMt Cost ($/

IbN
Low Barrier to Implementation: yr) (Kg/yr) )
Fertilizer Management 2,292 15,435
Stormwater Mitigation 2,585 12,850



Watershed Calculator Waquoit Bay
Nitrogen (kg/

MEP Targets and Goals: kg/day yr)
Present Total Nitrogen Load: 90.866 33,166
wastewater 64.142 23,412
fertilizer 4,584
stormwater 5,170
Target Nitrogen Load: 42.3 15,440
Nitrogen Removal Required: 48.566 17,727
Total Number of Properties: 7171

Other Wastewater Management Needs Ponds Title 5 Problem Areas  Growth Management
Reduction by Remaining to

Technology (Kg/ Meet Target Unltlgcl):;: ($/
Low Barrier to Implementation: yr) (Kg/yr)
Fertilizer Management 2,292 15,435
Stormwater Mitigation 2,585 12,850

Watershed/Embayment Options:
Permeable Reactive Barrier (PRB) 879 homes 2,707 10,142 $452




Watershed Calculator Waquoit Bay
Nitrogen (kg/
MEP Targets and Goals: kg/day yr)
Present Total Nitrogen Load: 90.866 33,166
wastewater 64.142 23,412
fertilizer 4,584
stormwater 5,170
Target Nitrogen Load: 42.3 15,440
Nitrogen Removal Required: 48.566 17,727
Total Number of Properties: 7171

Other Wastewater Management Needs Ponds Title 5 Problem Areas

Reduction by

Remaining to

Technology (Kg/ Meet Target Unltlgcl):;: ($/
Low Barrier to Implementation: yr) (Kg/yr)
Fertilizer Management 2,292 15,435
Stormwater Mitigation 2,585 12,850
Watershed/Embayment Options:
Permeable Reactive Barrier (PRB) 879 homes 2,707 10,142 $452
Constructed Wetlands 5 acres 2,830 7,312 $521

Growth Management



Watershed Calculator Waquoit Bay
Nitrogen (kg/

MEP Targets and Goals: kg/day yr)
Present Total Nitrogen Load: 90.866 33,166
wastewater 64.142 23,412
fertilizer 4,584
stormwater 5,170
Target Nitrogen Load: 42.3 15,440
Nitrogen Removal Required: 48.566 17,727
Total Number of Properties: 7171

Other Wastewater Management Needs Ponds Title 5 Problem Areas  Growth Management
Reduction by Remaining to

Technology (Kg/ Meet Target Unltlgcl):;: ($/
Low Barrier to Implementation: yr) (Kg/yr)
Fertilizer Management 2,292 15,435
Stormwater Mitigation 2,585 12,850
Watershed/Embayment Options:
Permeable Reactive Barrier (PRB) 879 homes 2,707 10,142 $452
Constructed Wetlands 5 acres 2,830 7,312 $521
Fertigation Wells y ol 272 7,062 $438

course




Watershed Calculator Waquoit Bay
Nitrogen (kg/

MEP Targets and Goals: kg/day yr)
Present Total Nitrogen Load: 90.866 33,166
wastewater 64.142 23,412
fertilizer 4,584
stormwater 5,170
Target Nitrogen Load: 42.3 15,440
Nitrogen Removal Required: 48.566 17,727
Total Number of Properties: 7171

Other Wastewater Management Needs Ponds Title 5 Problem Areas  Growth Management
Reduction by Remaining to

Technology (Kg/ Meet Target Unltlgcl):;: ($/

Low Barrier to Implementation: yr) (Kg/yr)

Fertilizer Management 2,292 15,435

Stormwater Mitigation 2,585 12,850
Watershed/Embayment Options:

Permeable Reactive Barrier (PRB) 879 homes 2,707 10,142 $452
Constructed Wetlands 5 acres 2,830 7,312 $521
Fertigation Wells 2 ggl'frs . 272 7,062 $438

Oyster Beds/Aquaculture 17 acres 4,250 2,812 $0




Watershed Calculator Waquoit Bay
Nitrogen (kg/

MEP Targets and Goals: kg/day yr)
Present Total Nitrogen Load: 90.866 33,166
wastewater 64.142 23,412
fertilizer 4,584
stormwater 5,170
Target Nitrogen Load: 42.3 15,440
Nitrogen Removal Required: 48.566 17,727
Total Number of Properties: 7171

Other Wastewater Management Needs Ponds Title 5 Problem Areas  Growth Management
Reduction by Remaining to

Technology (Kg/ Meet Target Unltlgcl):;: ($/

Low Barrier to Implementation: yr) (Kg/yr)
Fertilizer Management 2,292 15,435
Stormwater Mitigation 2,585 12,850
Watershed/Embayment Options:
Permeable Reactive Barrier (PRB) 879 homes 2,707 10,142 $452
Constructed Wetlands 5 acres 2,830 7,312 $521

L golf
Fertigation Wells 2 e 272 7,062 $438
Oyster Beds/Aquaculture 17 acres 4,250 2,812 $0
Floating Constructed Wetlands 2500 cu feet 1,125 1,687 $61




Watershed Calculator Waquoit Bay
Nitrogen (kg/

MEP Targets and Goals: kg/day yr)
Present Total Nitrogen Load: 90.866 33,166
wastewater 64.142 23,412
fertilizer 4,584
stormwater 5,170
Target Nitrogen Load: 42.3 15,440
Nitrogen Removal Required: 48.566 17,727
Total Number of Properties: 7171

Other Wastewater Management Needs Ponds Title 5 Problem Areas  Growth Management
Reduction by Remaining to

Technology (Kg/ Meet Target Umtlgﬁ)t ($/

Low Barrier to Implementation: yr) (Kg/yr)
Fertilizer Management 2,292 15,435
Stormwater Mitigation 2,585 12,850
Watershed/Embayment Options:
Permeable Reactive Barrier (PRB) 879 homes 2,707 10,142 $452
Constructed Wetlands 5 acres 2,830 7,312 $521

L golf
Fertigation Wells 2 e 272 7,062 $438
Oyster Beds/Aquaculture 17 acres 4,250 2,812 $0
Floating Constructed Wetlands 2500 cu feet 1,125 1,687 $61

Alternative On-Site Options:
Ecotoilets (UD & Compost) 187 homes 740 947 $1,265




Watershed Calculator Waquoit Bay
Nitrogen (kg/

MEP Targets and Goals: kg/day yr)
Present Total Nitrogen Load: 90.866 33,166
wastewater 64.142 23,412
fertilizer 4,584
stormwater 5,170
Target Nitrogen Load: 42.3 15,440
Nitrogen Removal Required: 48.566 17,727
Total Number of Properties: 7171

Other Wastewater Management Needs Ponds Title 5 Problem Areas  Growth Management
Reduction by Remaining to

Technology (Kg/ Meet Target Umtlgﬁ; ($/

Low Barrier to Implementation: yr) (Kg/yr)
Fertilizer Management 2,292 15,435
Stormwater Mitigation 2,585 12,850
Watershed/Embayment Options:
Permeable Reactive Barrier (PRB) 879 homes 2,707 10,142 $452
Constructed Wetlands 5 acres 2,830 7,312 $521

L golf
Fertigation Wells 2 e 272 7,062 $438
Oyster Beds/Aquaculture 17 acres 4,250 2,812 $0
Floating Constructed Wetlands 2500 cu feet 1,125 1,687 $61
Alternative On-Site Options:
Ecotoilets (UD & Compost) 187 homes 740 947 $1,265

Sewering 301 homes 1322 0 $1,000




Targeted Centralized Treatment after Applying Alternative Strategies (1322 kg N/yr)
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Targeted Collection after a 50%

Targeted Collection after a reduction in fertilizer and
Targeted Collection 50% reduction in fertilizer stormwater & after applying
and stormwater alternative approaches
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» Achieves TMDL! » Achieves TMDL! » Achieves TMDL!
» Cost/lb N = $527 » Cost/lb N = $437 » Cost/lb N = $402
» Treated Flow = 665,000 gpd » Treated Flow = 443,000 gpd » Treated Flow = 47,000 gpd

1 within 5% of goal



Innovative/Alternative On-Site Systems after Applying Alternative Strategies (1322 kg N/yr)
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Targeted Collection after a 50% Innovative/alternative on-site

reduction in fertilizer and systems after a 50% reduction in
stormwater & after applying fertilizer and stormwater & after
alternative approaches applying alternative approaches

> Achieves TMDL! > Achieves TMDIL!
» Cost/lb N = $402 » Cost/lIb N = $912
» Treated Flow = 47,000 gpd » Treated Flow = 135,000 gpd

1 within 5% of goal



Adaptive Management:

A structured approach for addressing uncertainties by
linking science and monitoring to decision-making and
adjusting implementation, as necessary, to increase the

probability of meeting water quality goals in a cost
effective and efficient way.



Triple Bottom Line (TBL)
Introduction




What is triple bottom line analysis?

Triple Bottom Line
Analysis

Provides a full
accounting of the
financial, social,
and environmental
consequences of
investments or
policies

Often “TBL”
analysis is used to
identify the best
alternative and to
report to
stakeholders on the
public outcomes of
a given investment.

Community development

Natura| Resources



Why develop a TBL model?

 To consider the financial, environmental, and social
consequences of water quality investments and policies

in Cape Cod.

« TBL Model evaluates the “ancillary” or downstream
consequences of water quality investments not the

direct Phosphorous or Nitrogen levels.
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2 Triple Bottom Line (TBL) Assessment Model
I 1 + Sustainability

. + Finandal
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Subgroup Boundaries
208 Water Quality Management Plan Update

Lower Cape Mid Cape
© Herring River @ Cape Cod Bay Group
- Pleasant Bay - Lewis Bay to Bass River
@ Stage Harbor Group "~ Three Bays & Centeville River

~ Nauset and Cape Cod Bay Marsh Group

Quter Cape Upper Cape

- Provincetown Harbor Waquoit Bay & Popponesset Bay

O Wel

t Harbor & Pamet River Upper Cape West & South

CAPE COD
COMMISSION




Area Boundaries =/
208 Water Quality Management Plan Update
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- Lower Cape
- Mid Cape

- Outer Cape
" Upper Cape
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